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watch for your copy 
DESIGN SHOW EDITION 
coming next week 


This 2-part issue includes a separate 16-page 
section on the Design Conference and Show Program 
with digest of papers, the Conference details, list 
of exhibitors and floor plan of the Show, a 
Loop-area map and an eating guide for Chicago 


In addition, a special report The Engineer Comes 
Into His Own Twelve feature articles, each 
examining the new, more-responsible role of 
the engineer in a changing society 


What is the status of engineering education, 
both undergraduate and graduate? 


How is industry encouraging high-school 
students as well as working engineers? 


How is the Federal government helping and 
hindering research, development and design? 


e What does the engineer need to know about 
people litics. economics, the socia! sciences 


to be a better human being and a better engineer? 


Don’‘t miss both sections of next week's 
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IN ADDITION 
the March 31 issue 


includes: 


Thermal radiation from hot surfaces. 
How to ca te sses and pick surfaces 


and temperatur Is for fast heat dissipation 


Which plastic for abrasion resistance? 
c characteristics of 


st abrasion best 


Smaller, better-controlled dc motors 
< t t } w if t Aw ite r } 


me ers 
is 


How to plot and read a carpet curve. 
Formula v viv 


piotted onc na allowing quick interpoiatior 


g three variable 


Automatic assembly. 
A check chart for single-part complexity 


can guide design—revedal total complexity 


NEW COMPONENTS and MATERIALS 
CATALOGS and BULLETINS 
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CAN WE DESIGN WORLD WEATHER? Research points way to weather 
control on a broad scale 


THE TRANSLATING MACHINE: AN ABC FOR YOU. The problems of 
language translation and how they are being solved 30 


POINTS OF VIEW. Who should have the responsibility for new product 
planning? 


TRENDS IN APPEARANCE DESIGN IN HOLLAND. New version of a 
six-cylinder diesel, a food mill and a jointed streetcar... . 


Plastics from the feed bin?.... 
Nickel-free stainless steels from India. . 
Rubber for 600 F coming this month .... 


Plastics in cars on the upswing 


Vinyl-clad steel sheeting making gains 

Rayon from bamboo reported possible. . 
Polyethylene parts weighing nearly 2 tons. . 
Stronger magnesium extrusions on the way... 
Plant additions hit by recession signs . 


Production line now tape-controlled . . . 


Use wool wax to cut dielectric losses. 


Masers go to work in a new signal generator 


Plastic foam can make a poured package 
Aluminum taking on big new job in Europe 
Rare earths help reduce gas-turbine corrosion. 


Valves welded instead of cast 


Trips to moon—four types under study .. 
New x-ray microscope for a better look inside. . 
Liquid brake for Air Force under test. 


A-power plant competes with conventional! fuels 


Defense-spending boost is in the works . . 
Jr. Rocketeer savvy spurs Army-ARS safety programs 
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2 SIDELIGHTS 


® Most of the world accepts bad 
weather philosophically and ad 
justs plans to suit—but not New 
Yorkers. Here every raindrop is 
a personal affront; every snow 
flake was obviously shaped by a 
malignant fate; each  sunless 
summer day is cursed by these 
gray-faced cave dwellers, who 
carefully draw the blinds when 
sunhine threatens to fade a rug 
Only a New Yorker would have 
the temerity to suggest changing 
the weather in the first place 
p 23)—but now who is going 


to decide what to change it to? 


Jointed buses used in the Netherlands (p. 36) are far from the first of 
their kind. Early American trolleys were of similar design but were 
dropped in favor of individual cars run more frequently. The problem 
was similar to that of the earthworm who poked his head out of the sand 
and noticed another worm nearby. ‘‘How’s the eating over there?” he 


asked. “Shut up, you fool!” was the reply, “I’m your other end 


@Junior rocketeers (p. 25) have been sending their designs and problems 
to the Army for comment 


Some are complex, multistage affairs but the 
neatest consists of one nut, two bolts and a kitchen match head. You 
screw one bolt in part way, insert the match head and close the opening 
with the second bolt. Three heads were inserted by one 13-vear-old “for 
1 real loud noise.” He put it in a vise and started to tighten with a 
wrench it all of a sudden went off with a big noise, and went 
through the cellar window, and took a big chip out of our cement 
step ’ Now there’s action (or reaction) for you 


® Translation machines require a highbrow mathematics of language to 
operate even reasonably well (p. 30), but humans can be made into effec 
tive translators with much less trouble. We know of one high-school kid 
who, for some reason, just couldn’t get anywhere with his Spanish lessons 
Much to his father’s disgust the teachers suggested he drop the course. 
“No aptitude,” they said. “‘Nonsense,” said the father, “You teach him 
in school; I'll beat him at home. He’ll learn.” 
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Better Chains... 


BEGIN WITH 





Tough, rugged—yet ductile steels, . 
developed and held to exacting specificati 
coil after coil—that’s why chainmakers 
who once try Sharon Chain Steels 
become regular buyers. 

If you are in the business of making 
chain, why not talk to Sharon metallurgists 
and take advantage of the first-hand 
knowledge of chain steels that comes from 
years of developing special alloys for the 
chain industry. 
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READER TO EDITOR 


.; ra a 
herent in other methods cell arrangement so that only one key 


Built-in Vacuum System onfusion inh a 
of doing military research where ade ird need be carried, and all doors 


lo the Editor 


R WW) quate technical competence is not ¢ uuld be locked from one position if 
eferring your ih 


iwailable in the government desired by prov iding the necessary r¢ 
Thev R & section, (PI ‘ ’ 
’ We believe the organization at this lay circuit 
p. 58) I noticed iwgestion by 


| , ' ginal 
Station works to diminish the lack o | don’t suppose this is an original 
Kahn for I mn vacuul yvstel , 


understanding which can develop b« idea. The major practical difficulty 
H-P Produ 


tween industrv and the government in may be electrical reliability; 1.¢., what 
wen building 
ilthough it 1s 

ened wet vst 


lortunate 


those development areas vhere cleat happens if power! fails, any of the elec 


},] " " y 
specihcations are not possible som trical components short circuits, etc 
m 


; bright spots do exist in our military (his may be an application for solar 
1\ 


: prog Wittram B. McLean batteries HAROLD BELOFSKY 
refuse exha ras Technical Director Bronx, New York 
Naval Ordnance Test Statior etliedl like a bie 


ied cards don’t seem im 
China Lake, Calit 


ement over regular door keys. Suppose 


mal was a muxture of 


ynsmitted si 
tw three frequencies? | ch lock would 
Timing Belt lave tuned pickup to rejec vervthing 
lo the , . a 
In vour issue of Feb 
title “Why Don't The ( 
Develop,” Mr. E. A. Kremeyer re- Lost Art 


timing belt which will permit lo the Editor 
if sprockets on both side [his is in reference to 
Wheel Balancer of ( Resides permitting the ndividual Invention 
lo the Editor iiiieitin te canalion th anata a by Dr. William J. Kroll 
{ } | ] he 


32 | IZTCC Ooming 
Life 1 more complex 
than at the time 
hain Vill CTI Nn n, fully equipped 
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” devcloped inh WeCCKS 


This device mn f t ] elop the electric lamp, but he 


ular element having specialh y rst to be successful. Consider 


tructed and movable weights therein, Punch Card Instead of Key he speed with which advanced ek 


element can | ure nsid l'o the Editor mic computers are developed today 
over. The d os Ihe item = on radio-controlled Most new inventions now are quite 
1 US patent | 


door locks by R Danbrowney in the MN pPIex iffairs and are nm more 


Don’t They R & D” likely to be the product of a labora 
ing. However, I dor t rather than of a lone inventor 
AMPBI LA nderstand the idea. as describec \nother handicap to the lone in 
\! intruder from turn is the high cost of obtaining a 
the unlocking tran nt. The application fees are vet 


proper frequency wa mall, | osts at least $500 in pat 


Military Bright Spots ai 
lo the Editor th | rt than with 
Thi 


unlocking the I ne al s to obtain a patent 
,; James V. Brapy 
I suggest the St. Pa Minn 
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gement 


Ol plastic card 





helping vith t rti Ve | punched oles Upon inserting 
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e that our or Iza DI propel ie door a pickup de WATCH for the special 2-part Design 
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1 unique and ver ( method [ vould operate the electrical un Show Edition of PRODUCT ENGINEER 


handling militar earcl | ke locking If burglar tried t 
f | | Ing circu tf a Durgial ica ft ING including a 28-page special re 


nent. The Bureau o 1 ; isert the wrong card, the mispla ed port, “The Engineer Comes Into His 
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Miracle Plant! Zoospores f ne Miracle Instrument. Inemon Man With Miracles. T} 
funaqus cover their own lenath as fast a eter catches « fF of wind wafting | ( 


Sabrejet The bo 


Miracles in Miniaturization & 


New Age Of Miracles js miniaturiz justr ver ! ty pe ze | ] 
tion in industry. It's a new frontier as mag available pe } re F tec | YFPEB 
nificent as the colossal. With MPB bearings nice sistance and research facilitie 
the impossible miniaturization often be econd none. Y vont l von | 
> ime rT _ 
s8 
-good become about the t f w cota writ | *.¢ | 
| 


comes practical; the pre 


perfect. MPB has the greatest wealth of ex Miniature Precision Bearings, Inc., | 


nerience in miniaturiza n the bearir 203 Pre " N oH 


PRODUCT ENGINEERING + March 24, 1958 





. 5 
BBOUNOING BTS * 
Vrge co a. ; 

; ; 
: 
y 


pasar 75 00V AD 
INSULA ae eae COPPEL 


SrTacK 


| 
i+ POL Ae/tr PAM ~ 














2-344 42x ArT ce-2Le 
WIN ££ FILLERS 


| 
| 


| 

|\2zs50 eco <rT 
\BAPE COPPER 
|\cwa. = 


CABLE LUGS GELO 
CAT* 36049 


How to get better copies of your drawings 


Here are two white prints spliced together for your comparison 
The copy on the left was made from a sensitized cloth inter- 
mediate 


This intermediate, and the print produced from it, 


bear the same scars of age and wear as the old original drawing 


To make the copy on the right, the worn original was 
reproduced on CRONAFLEX, Du Pont’s amazing new engi- 
neering reproduction film. See how the CRON AFLEX< inter- 
mediate has eliminated the kink marks, cleaned up the 


smudging, actually improved the drawing 


CRONAFLEX improves the copies of your drawings for 
several reasons. First, the physical characteristics of the films 
eliminate the kink and smudge marks from the prints. Second, 
the high contrast of CRONAFLEX gives you better inter- 
mediates, which means more legible blue or white prints. Third, 
because of the unexcelled matte surface of CRONAFLEX, you 
additional drafting or make corrections on “ 


can do second 


originals” quickly, easily and accurately 


CRONAFLEX engineering reproduction films are 
extremely versatile. They are available in three types: Direct 
Positive, Contact and Projection. All CRONAFLEX films are 
on Cronar® base, assuring unbelievable ruggedness, high 
dimensional stability, minimum moisture absorption 

CRONAFLEX will not tear, kink, shatter or become 
brittle with age or handling. CRONAFLEX has a matte finish 
that provides the finest pencil or ink acceptance. Lines do not 
smudge. Reproductions are cleaner, sharper, more legible 

Shouldn't you specify CRONAFLEX for your inter- 

mediates and “second originals”? 
FOR MORE INFORMATION on CRONAFLEX, write to: E. | 
du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto 





Better Things for Better Living 
. through Chemistry 





DU PONT CRONAFLEX 
for Functional Photography 


Photography with a purpose 


not an end in itself, but a means to an end 
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Rubbers that can take 600 F... 


for several hours and operate effectively for long 
periods at 300 F, will be available commercially from 
1 new DuPont plant scheduled to go onstream at the 
end of this month. These are Viton fluorocarbon 


rubbers, copolymers of vinvlidene fluoride and hexa 


i 
fluoropropylene. They'll be expensive, and are not for 
general use. But DuPont expected them to find 

] + 


ylenty of applications in jet engines, high tempera 


ture equipment and the like 


rubbers are white and 


cessed on standard 


DEVELOPMENTS 
TO WATCH 


ilso expects tl 


ind chemical-resistant rubber 
ind notes that they not onl 
ilso liphatic iromati 
carbons, dilute and cone 


ilkalis Lensile rength at ro 


to S000 p 
i 


room = te Tip Ta 


Rare earths, synthetic sea water, talc... 


ignesium oxide are among the materials 

educe corrosion in gas-turbine engines 

uinless steel at 1450 I ind make it 

| esidual fuel oil with a vanadium con- 
tent as high as 200 gpm, say Gulf researchers R. C. 
Amero, A. G. Rocchine, and C. | 


iy additi 


l'rautman. They 
like these not only reduce certain types 
f corrosion, but also enhance the action of other 
udditives. Most effective combinations: Rare earth 
ind sodium napthenates mol ratios 0.5RE:1Na 
| Vanadium ); Manganes« 
irbonate (3Mn:3K:1\ 


napthenate and potasssium 


ind Manganese naphthe 


Masers go to work... 


in this new signal-generator, on display at the 
IRE. Show It uses an ammonia maser. basicall 


unilar to the ammonia “atomic clock ind 


ict that unmonia mol ules 


hange fro i ligher to a lower energy 
llate equency that varies less than one pat 

this reason, the unit pictured here 
ite 1 23.8701294 kmeps signal with an 
iccuracy of plus or minus 0.0000005 kmc lor 
nore information on masers, and thei ipphi ation 
for microwave am plific ition (the name maser comes 
Microwave (Amplification 


see PE—TJan 


from the initial letters of 


by Stimulated Emission of Radiation” 


K-Band Signal Generator consists of ammonia reservoir 
top), getter-ion tube, high-voltage supply, and oscillation 
cavity. Polytechnic Research & Development Co., Brook 
lyn, N. Y., makes this portable unit that weighs only 20 Ib 
has an experimental price of $7,000 
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American... 


DEVELOPMENTS 
TO WATCH... 


(continued) 


Valves, welded instead of cast 
o strength can be built in exactly where it’s 
needed, are being developed by Walworth Co., 
Kk. 42nd St., New York 17. With this type 
gn, it would not be necessary to add weight 
le unit to strengthen one section. ‘The company 
vriting cast valve ff, though. It’s desig 


ron components that in ipital 


Polyethylene parts weighing nearly 2 tons 


have been produced at Allied Resinous P1 

In Conneaut, Ohi ind the « mpan\ 
» cast a 5000-lb unit with wall thickn 

ihe company cannot disclose 


pecaus th \ 


devel yped by 
PE—Mar. 10, ’5 
t onne ted up ft 
high a 160 mph, 
} 


UTARCS 


New braking system is shown on dynamometer stand (left), installed on plane for testing, (right 
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EVEN DA VINCI'S DESIGN FOR A PUMP COULD HAVE 


BEEN BETTER WITH HELP FROM AN &))/G!F ENGINEER. 


PRA eve t¢ nas ie TOV C e AW rmnacir 
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LINK-BELT P.1.V. means 


positive, infinitely variable speed control 


Where modern production machines 
and operations demand extremely 
accurate transmission of power with 
variable speed control, no other vari- 
able speed drive can match the effi- 
ciency of the Link-Belt P.1.V. Here's 
how it works, 


Because it employs an exclusive 
metal, self-tooth-forming chain, 
Link-Belt P.I.V. permits instant and 
accurate speed changing without 
perceptible loss of speed—regard- 
less of load. And the variation can 
be accomplished without stopping 
the driven machine. 

A mere turn of the control screw 
simultaneously varies effective diam- 
eters of conical wheels located on 
the input and output shafts. In turn, 
these radially grooved wheels mesh 
with the self-tooth-forming chain as- 
suring positive selection of speed. 

Call your nearby L-B office or 
authorized stock-carrying distribu- 
tor for Book 2274. 


* 
LINK-BELT COMPANY: Executive Offices, Pruden 


tial Plaza, Chicago 1. To Serve Industry “There 
Are Link-Belt Plants, Sales Offices, Stock Carry 
ing Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 

Canada, Scarboro Toronto 134) Australia, 
Marrickville (Sydney), N.S.W South Africa, 


Springs. Representatives Throughout the World 


How LINK-BELT 


LONG-LIFE ACCURACY and appli- 


installation as a separate unit or a 


cation flexibility of Link-Belt P.1.V. are built-in part of a machine. Even great- 


unmatched by any other variable speed 


er application flexibility can be gained 


drive. It’s available in 8 sizes and 16 by making motor and helical gear sets 


standard types, in capacities from 1% 


integral parts of the P.I.V. Of all-metal 


to 25 hp—for horizontal or vertical construction, P.I.V. is totally enclosed, 


mounting. Compact design simplifies 


automatically lubricated. 


P.1.V. differs from other variable speed drives 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 


POSITIVE MESH of self PREVENTS SLIPPAGE because 
tooth-forming chain with the P.LV. drive chain does 
grooved wheels assures full not depend on friction and 
rated hp at output shaft is unaffected by atmospher- 
All-metal construction ic conditions 


10 


UNMATCHED ACCURACY is 
demonstrated by this actual 
comparison of maintained 
rpm of P.I.V. and three 
other variable speed drives 


GREATER COMPACTNESS 1 
sults from short-center 
arrangement of drive mech 
anism. Some P.I.V. mod 
els save 50 on floor space 


PRODUCT ENGINEERING * March 24, 1958 





American ---Washington 


DEVELOPMENTS 
TO WATCH 


Another boost in defense spending .. . 


is in the works. The Defense Dept is putting @ The Be 
together a supplemental appropriation request of at 74 nti-1 
least $1.5 billion for fiscal 1959, starting July 1. Thi \ | 
will be tacked on to the $39.1 billion budget sent to pella ICBNI 
Congress in January, now under study by the Hous« 
Appropriations Committee. Reports are that ther 

rt 
for the 1958-59 peri xd to be drafted this fall 
Odds are the latest request will include funds f 


will be still another supplemental monev request 


these projects 

@ Development and launching of space vehicl 
and satellites. Proposals are now pending before th 
newly-organized Advanced Research Projects Agency 

e Continued production of Boeing's B-52 heav\ 
ind KC-135 jet tanker, now scheduled to halt by 
the end of 195 

@ Construction of at least three mor 

wered, Polaris IRBM-armed submarines 


New federal subsidies for aid to 


trouble i mgress. The administra 
v-touted, mul eted program may be 
strongly against con 
vhole packags Lher 
enthusias1 or ft I scholo ship-fellowship 
for needy students, and expansion 
tional Science Foundation summer 


brush-up 


Anti-recession drive to put military orders 


in labor surplus areas will not have much im ment 


pact on the pattern of development and produ 


tion of defense hardware. Fact is there’s been 
policy for years, granting special preference t 


smaller companies in regions hard hit by unemp! 


Top researchers and economists will meet here 


May 20th to show what the impact of research 
ind development spending has on the nation’s 


S| 
economy. At the meeting, prime emphasis will be 


laid to the role of research and de velopment spend 


| 
ing and how it works toward the stabilization and 
the promotion of economic growth in this country 
periods of recession 


Sponsored by the National Science Foundation 
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DEVELOPMENTS 
TO WATCH 


Nickel-free stai 


tor 


nless steels 


claime epresent an advance over US alloy nitrogen all i 
f ths tvpe (PI D >| unt up India nickel ste hether or not their claims for thi 
netallurgical progre Proudh iling il particular llov are istihed, their combination of 
iti it the National Metallurg | borat dial interest 


materials, and up-to-date 
ur ist } 


' : . ; } } . ] - 
nn iced ICV re ingame 1! l \ VO 


Rayon from bamboo 
may open new vistas for t i onom overnment, beli he has a practical p 
opportuniti n equipmel gt l I ¢ ndian government ipparenth think 
g been ught n of a production plant 
erest the Pakistan In 


. ler mt 
SIDA Cie 


To cut dielectric losses 


yoo! wax instea ot etre Wim mp 
nh paper ¢ ipacitor ' ‘ her it th 
trotechnology, Commonwealth Scientif 


Rese h O t \l 


Aluminum tackles big new jobs 
il over Fi Orw b dk f 


instance ire no 


r th containe! ind efle ti 
ind an aluminum ring is th 
iluminum-bra ibing for indard copper hea primary lamp-holder (ph itograph, below left 
xchange! a ) if iph below nigl 1e1 n r\ la ieat-excha gC tubing mad D 


Schuckert, AG, rlang¢ > Th ‘ w ce sund s to sold through 


ign for a mercury road ht in which an aluminum 





German road light takes six high-pressure mercury bulbs Heat-exchange tubing made of aluminum by Norwegian 
—1000; 3000; or 5000 watt, uses aluminum reflector company is being installed in new 38,000-ton tankers 
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Liquid Heating Guide 





How to choose electric heaters 
for liquid heating applications 


Here is condensed information to help TABLE! Water, Alkaline or Plating Baths 
you get the most economical electric 
heaters for your liquid heating design 
problem. 





Aw 


Three factors generally determine which 
type heater should be used for any par 
ticular liquid-heating application. They 
are: the physical characteristics of the 
container, the nature of the liquid, ar 
the temperature 


General Electric 
sion heaters (a) h 
which make for easy an lanent 6.8 


3 
3 
4 4 
4 


installation in pipes, tanks and vessels 

““Over-the-side’”’ immersion heaters (b) 66.8 4 
Moximum 

hang in tanks or containers, and besides Time 


5 (hours) 
ideally suite ° 


being portable, they are S les OFF 

for heating rubber-lined tanks, 

lined tanks, tanks of wood, slate, and DELIVERY TODAY 
TABLE I! General El 


+] 
her m ‘tials which are ni les 
other materials which are not ada 





to heaters with threaded headers 
Because some metals are subject ; 

attack when immersed in certain liquids alions S 

G-E heaters are made in a variety of as _ civ ‘ 

sheath materials so that they can be 7 

used for a wide range of liquids. Sheath 

materials of copper, steel, stainless steel 


nickel, nickel-plated copper, nickel 
- PROMPT SHIPMENT 


lustrial Heat 


silver, Inconel, Monel, cast iron and 
lead are all ay ailable 

General Electric heaters are ideally 
suited to heating a wide range f 
liquids: Water, oil, electroplating baths, 
cleaning compounds, chemical baths 
and other fluids. These liquids can be 
circulating or non-circulating; in open , 
containers, closed or pressure, vessels, 7 
kettles, or steam generators. Heavy cA “ 
viscous liquids, such as pitch, molasses (hours) Section A723-26, General Electric Co., 
and asphalt can be heated by using a Schenectady 5, New York 
Please send GEA-6305, heating water and 
baths; GEA-6306, heating oi! and GEC- 
1005, catalog of G-E Heaters and Devices 


NAME 
COMPANY 


GENERAL@Q ELECTRIC =" 
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liquid jacket containing immersion to be heated 
heaters a water jacket around the tank 
Where extremely corrosive liquids are sion heaters i 





.- What’s happening in SCIENCE 


‘ 


Planning for trips have to be sbout 35,000 ft/sec by the frighe 


time the vehicle reached a level a 


to the moon hundred miles above the earth: bu Earth is slowing down, |! 


retting to the moon is not just a pr scientists report. Measurement 


ulla l I I a" ~\ 
Rober ; lem of attaining a high spec cesium 
vill have to be a precisely controlled Nov. 4, °5 
peed. Buchheim estimates that toler Physical Laboratory ind e that 


nces on take-off speed must be on the length of day has increas one-thou 
der of 10 ft/sec for flights aimed  sandth of a second in th past tw 
it the moon, and 0.1 ft/se irs. As the British proudly note, thi 


rcumlunar flights with ITI change is “‘at least one hundred time 


ex recovery area s great as the 
rafft Ehricke points 
ll pi h Infrared cameras that 


1] 
ite ire 


tolerance this sma 
out “ballisti unguided ) ti | pictures of sat 
to the ] r to the nearby p! I nicely,” Eastman Kodak 
An error ¢ ft/sec at hyperbol has been set up and 1] 
tablishment ' irtifici cut-off. 300 naut mi above e eal wav. Kodak engine 
of the moon nean an ¢ f mo hat ig special film for use in the cameras 
For any or all of e flig] savs 000 n \ rocket rea fast, 55.625-mm, high-contrast 


Buchheim, proj 





For a better look inside 
A new kind 


X-ray microfluorosc: hotographs for motio still tog! current of 100 mi 
low) that pern ial observation n operation, it is mt like ar Next step—and 


i 
it 2000 power uracy and ordinary fluor lecting el 1 grainl 


] 


depth if tocu i linary mic! n beam radiation t pa l ttee, “Completely 
cope can | has been d hrough the ( ry possible with 

oped by 1 ward = Auuorescent scree! ut spe pl s working on 
Stanfor € sa vill pern phors al r tl el ' eing developed 


quantita 


New microfluoroscope creates picture of Mica splinter, viewed under microfluoroscope, has shadowy appearance characteristic 


object on fine-grained fluorescent screen of X-ray pictures. (At right, for comparison, is conventional microscope view 
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CEC announces 
the new 
digital 

magnetic tape 


recorder/reproducer 


all transistorized electronics 
- , . 
modular construction 
starts and stops in less than 5 milliseconds 
high - Spee d servo DY BY 
continuous -duty servo motors 


all-metal-surface magnetic heads 
” SPACING BETWEEN READ AND WRITE HEADS 


’ tape 
VARTB hubs 
designed for standard rack mounting 


size: 19” wide by 24%" high by 13” deep 


752 

NOW AVAILABLE Not merely a laboratory instrument, but a . ’ 7 EGORDER 
fully ruggedized, reliable digital recorder designed for a whole gamut PSTRP OU CER 
of industrial applications where long periods of unattended operation 

with minimum maintenance and down-time are paramount. Stand- 

ardized speeds, track-width and spacing, and start and stop distances 

assure complete compatibility with other digital tape transports and 

handlers. Contact your nearby CEC field office for complete information, 

or write for Bulletin CEC 1608-X5 


*Modularized components, such as Power Supply Unit 
uw right permu instant access and easv maintenance 


or replacement ith minimum down-time 


&) Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 





OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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a dat) eat -1-) -t-lallal- leg we i 


DofA entists ming mixture 


Plastics from search can bridge the ¢ si ‘ or mor nformation on foamed 


the feed bin? ee ees oS i ee 


It’s beginning to 
based resins are 
int stage PI 


yse-Starch resins < l¢ nd coating rs. but f ; 
sine es iber Scenes octets tes bed ie nat briefs 


itin ind 
plan of S I ] Clo mv _ “a 1, ‘ ; . 
Kaplan of Stein, Ha ahs rea dura Aluminum has made it 
hemically similai 
cx llent film ror 
high strengtl 
| 


in be mad 


; 


that mat 

rath 
vith 

St 

John Summer 

on, Chester. It ha 

nvl-chlorid PV 
teel base, comes in let 
widths to rr other news 


PI \lar 


Plastic coating adheres well to steel 
even when the metal is deep-drawn or 
expanded Note how it conforms to 
sheared edges in photograph at far right 


Note, too, variety of textures 
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Cutaway 


acous 
' 
OW 


pane 


damper 


metal 


tic window 


section of Dor 
or 
The notse 

(A) mount 

(B) 


Douglas Aircraft seals new acoustic window 
with Du Pont neoprene and HYPALON 


COO! Stab I In iddition 
al had to show good low tem] 


vithout 


t the 


HYPALON 


ELASTOMERS IN ACTIO 


Better Things for Better Living 
... through Chemistry 


| am particular 


y inter 
Send me a free copy 


» review of propert 


Add my nome to the 


Elastomers Notebook (c« 
on uses of Du Pont elastomers 


E. |. du Pont de Nemours & Co 


Elastomer Chemicals Dept. PE-3 
Wilmington 98, Delaware 


HYPALON® « 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of 
the series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1, 
919 N. Michigan Ave., Chicago 11, Ill 








NO. 2 





THE USE OF ADHESIVES IN FABRICATING 
ALUMINUM PRODUCTS 


LOW COST, VERSATILITY, EASY APPLICATION AND GOOD PHYSICAL 
AND CHEMICAL PROPERTIES ARE AMONG THE ADVANTAGES OF USING 
ADHESIVE BONDINGS IN FABRICATING ALUMINUM PRODUCTS. 


A rnovcn most proprietary adhe- 
sives are compounded for specific bond- 
ing jobs where certain properties are 
necessary, they are generally composed 
of the types listed in Table I. As the 
table shows, there are many methods of 
bonding, plus a variety of curing sched- 
ules. This versatility of adhesive bond- 
ing techniques and joints is the reason 
for their rapidly expanding use with 
iluminum. The simplicity of adhesive 
bonding has also contributed to this 
success. And the low cost of adhesives 
has helped them to gain access to jobs 


formerly held only by solders. 


Design Considerations 


Design possibilities with adhesively 
bonded aluminum structures are limited 
ynly by extremes of stress, temperature 
ind corrosive environment. Through 
the use of adhesives, aluminum can be 
joined to many different materials in 


one operation 


There is only one special considera 
tion in designing for the use of ad- 
hesives in joining aluminum; peeling 
stresses should be kept as low as pos- 
sible. In some cases it may not be pos- 
sible to avoid them, but proper joint 
design will reduce them greatly, thereby 
assuring a long service life. Figure 1 
shows how joints may be designed to 
minimize peeling stresses which might 
otherwise exceed the strengths of the 
adhesives or the materials being joined. 


Pretreatments 


The pretreatments used in adhesive 
bonding of aluminum are concerned 
only with cleaning the surface. In most 
cases, it is not even necessary to remove 
the metal’s natural protective oxide 
coating. The cleaning treatment should 
be selected with joint strength require- 
ments in mind. 


18 


For lower strength joints, the ordi- 
nary mill finish of aluminum is clean 
enough. Solvent degreasing to remove 
thin films of production and handling 
oils is necessary for intermediate 
strength joints. Where the adhesive 
bond must develop the greatest strength 


possible, a chromic-sulfuric acid dip is 


FIG. | 





LAP JOINT OFFSET LAP JOINT 
* * 
» , y , » 


NSET BUTT JOINT BUTT STRAP 


TEE JOINTS 


TUBE & PIPE JOINTS 











usually recommended as the best chem- 
ical cleaning method. When a variety of 
materials are to be bonded together, it 
may be necessary to use several differ- 
ent cleaning methods on the joint areas 
before bonding. 


Methods of Applying 


The adhesives themselves may be 
applied by any of several techniques 
depending upon the nature of the ad- 
hesives and the desired properties of 
the joint. Roller coating is particularly 
effective for high speed application of 
a thin coat of adhesive, as in the pro- 
duction of laminates. Various building 


materials are currently being adhe- 
sively laminated with aluminum foil to 
increase their thermal insulation prop- 
erties. 

For more limited areas, the adhesives 
may be applied by brush, blade or spray, 
which are the more familiar methods. 
However, certain adhesives are being 
adapted to mass production practice by 
their manufacturers who are turning 
them out in film form. This film is then 
cut into sheets, ribbons or special shapes 
which follow the contours of specific 
joint areas. These precut shapes are 
then assembled with the metal parts 


before curing. 


Curing 


Curing processes for adhesives used in 
bonding aluminum vary considerably 
with their type and form. The length of 
curing time may range from three sec- 
onds to 76 hours or more depending 
upon the type of adhesive and whether 
or not heat and pressure are applied to 
the assembled joint. Table I shows the 
curing times generally used with differ- 
ent types of adhesives. Either heat or 
pressure, or both, must be used to ob- 
tain the highest bond strengths 


Properties of Adhesive Bonds 


Although adhesives have been used 
extensively in bonding aluminum and 
other metals in jewelry, electronic com- 
ponents and other relatively noncriti- 
cal items, they can also be used where 
strengths in the neighborhood of 8,000 
psi are required in tension or shear. 
Table II shows the strengths attainable 
with various adhesives when used to 
bond aluminum to aluminum. In gen- 
eral, adhesives are resistant to water 
and hydrocarbons, an important factor 
to the manufacturers of containers. 
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DESIGNING WITH ALUMINUM No. 27 (Continued) 


Kaiser Aluminum 



































TABLE | 
ADHESIVES COMMONLY USED IN BONDING ALUMINUM* 
Resistance to Performance in Use 
Usual Bonding Common Hydro Non 
Type Methods Curing Time Water carbons Structural Structural Typical Applications 
Polyvinyl Acetates Solvent Release At 250° F-350° F Poor to Good to Poor Excellent Aluminum to aluminum, glas 
Water Evaporation 3 sec Fair Excellent eramics, mica, w | rk 
Reactivation eather ths, paps { 
many piast film 
Cellulose Nitrates Solvent Release At room temp Excellent Excellent Good Aluminum to alum jla 
90 min—24 hr wood, leathe ths 
hermoplast € a 
Natural Rubbers Solvent Release Room temp. 24 hr Excellent Poor Poor Excellent Aluminum to alum vr e 
Pressure 260° F-350°F slass, wood and mete 
Vulcanization 10-30 min ttachments 
Water Evaporation 
Synthetic Rubbers Solvent Release Room temp. 24 hr Excellent Poor to Poor Excellent Alum rr bhe ‘ 
Pressure 260° F-350° F Good f ast et 
Vulcanizatior 5—30 min 
Water Evaporation 
Alkyds Contact Pressure 10 min—24 hr Excellent Excellent Fa Excellent " end c 
at room temp ale 
Epoxys Catalyst 12-—76 hr Excellent Excellent Excellent Excelle A slo 
Heat 10 min—24 hr - c , 
ontact Pre ‘ { bt J { 
—_* Meet aad 510 m Excelle Excellent i Excellent A ; wood 
Pressure Ad iif 
Pheno Heat and 5—45 min Excelle Ex t Ex ent Ex ent A 
Phenolic-polyviny| Heat and 5—45 min Excellent Ex t { F a. ft ™ 
rene Pressu 
Phenolic-p Heat and 5—45 min Ex Ex E t x j 
forma Pressu w , sft 
Phe N Heot ond 15-30 m fn , Se ‘ E , ‘ 
Pre 
Pr Buna-N Heat and 5-30 m Exce Ex E F \ 
Bras 
ws f | 
TABLE II 
Some of them offer great resistance to 
impact in shear, while others maintain STRENGTH RANGE OF ADHESIVE BONDS 
their strengths at temperatures higher RaPEEnEe SD Aovenne 
than 400 F Typical Cure Approx. Tensile-Shear | 
Type Schedule Al to Al Bonds, ps Specific Applicatio 
Notural and S$ the F 4 h 15 r 5 
Cost Advantages Rubbe F 30 | 
Today, adhesives range in price from P ny! Acetate Solvent Release 5 A 
thirty-five cents to five dollars per a + F5-10m 
pound The lower priced adhesives are . Per 2 
the type most generally used in making Phenolic Blends 60 min at 35 a 3 A | 
150 | 
laminates, the more expensive types for 15 
seam bonding. Because adhesives are Epoxys 2 hr at 150°F ‘ to B tae , e | 
applied at eight to nine pounds per 1000 10 min at 300°F f | 
square feet, the most expensive adhe 
sive bond costs only one-third the price 
of an equivalent soldered joint. 
For further information and assist- 
ance in design or application of adhe- K R 
sives to aluminum, contact the Kaiser AISE, 
Aluminum sales office listed in your ALUMINUM 
telephone directory. Kaiser Aluminum | 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, IIli- THE BRIGHT STAR OF METALS 
nois; Executive Office, Kaiser Bldg., 
Oakland 12, California. SEE “MAVERICK” * SUNDAY EVENINGS, ABC-TV NETWORK + CONSULT LOCAL TV LISTINGS 
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How your truth dollars 
help keep the Reds 


in the red 


e [he truth dollars vou give to 
Radio Free Europe help keep 
truth on the air behind the Iron 


Curtain. 


(nd the truth 1s an enormous- 
ly disruptive force to the Reds. For it keeps 
their captive people thinking... wondering 

and less than completely dominated. 
lhe truth keeps needling the Reds. Breaks 
through their monopoly of lies. Keeps them 
unsure. Off balance. And thus the truth 
keeps up to forty fully armed Red divisions 
tied up policing Russia’s satellite countries. 
Forty divisions, mind you, that might 
otherwise be put to more aggressive use 


elsewhere . and who knows where? 


Your truth dollars keep the 29 super- 





powered transmitters of the Radio Free 
Europe network on the air... broadcasting 
the truth behind the Iron Curtain... 


every hour of every dav. 
Why your truth dollars? 


Because Radio Free Europe is a private, 
non-proht organization supported by the 
voluntary contributions of American busi- 
ness and the American people. And 
dollars are urgently needed to keep it on 
the air... to help operate its transmitters, 
pay for its equipment and supplies, and its 
scores of announcers and news analysts in 
5 languages. 

Help keep the Reds in the red. Send 
your truth dollars to Crusade for Freedom, 


care of your local postmaster. 


FREEDOM IS NOT FREE! 
Your Dollars Are Needed To Keep Radio Free Europe On The Air 
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Originally known as the Behlen Powr-Steer, this 
advanced rotary type hydraulic servo mechanism has 
proved highly successful on thousands of farm trac- 
tors of many models and makes. Behlen was first 
to offer power steering for row crop tractors, five 
years ago. For the past two years, Powr-Steer has 
been used on a leading farm tractor line as original 
equipment. Demand soon outstripped our production 
capacity. 

Now Behlen production facilities have been ex- 
panded to the point where we can offer our Hydraulic 
Servo Mechanism to a wide field of manufacturers 
of industrial heavy construction and agricultural 
equipment. From tractors to earth-movers. From 
fork-lift trucks to power shovels —every type of 
equipment where manual labor needs to be reduced. 

In supplying the hydraulic “muscle” of Behlen’s 
servo mechanism to your product, you will add magic 
to its sales appeal. 

We invite you to see how easily the Behlen Hy- 
draulic Servo Mechanism can be applied to your 
products as original equipment (or as extra equip- 
ment readily installed in the field). Your request 
(which will not obligate you in any way) will receive 
the personal attention of our production manager, 
Howard Christenson. 


Phone, write or wire 


BEHLEN MANUFACTURING COMPANY 
Dept. PE-3 Columbus, Nebraska 
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largest manufacturer of tractor and grader power steering 





NOW! Expanded production makes 
HYDRAULIC SERVO MECHANISM 


available to MORE original equipment manufacturers 





The Behlen Hydraulic Servo Mechanism, Rotary Type, 
Series 2000, can be used for power steering or wher- 
ever a rotary servo motion is required. Controller and 
actuating parts are in one compact unit, for economy 
and simple installation. 


FULL 360° OPERATION 


The Behlen unit is a gear-type hydraulic mechanism (in 
contrast to the piston type on passenger cars and 
other equipment). The power source in the unit is a 
gear motor that will provide continuous 360° turning 
under full power in either direction. 


The power unit is mounted anywhere along the steer- 
ing shaft. While the Powr-Steer operates as a servo 
mechanism between steering source and wheels, it also 
blocks and controls wheel shocks. Does not affect 
steering ratio. Maintains full and positive control 
through mechanical linkage in event of hydraulic 
power failure. 


Specialized engineers in our Hydraulic Division are 
ready to adapt Powr-Steer to your specific needs in 
any of hundreds of machinery and equipment appli- 
cations. 
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Can We Design World Weather? 


Technology is closing in on this age-old problem. But scientists 


around the world can’t get past the threshold of weather 


control because of a skyful of uncertainties. 


New Yo 


WHERE WEATHER CONTROL 
STANDS TODAY 


\ 


Commit 

in evaluating 

found seeding 

mountain areas 
precipitation lO ft 15 


ntrol lightening and hail 
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) MUCH EQUIPMENT 
[ ALREADY AT WORK 


Weath 


Silver-iodide generators. | 


ed | \l 


++ 
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Portable Cold Box 


\IRI 
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Drs. Teller and Bush on Weather Control 


Many scientists feel some de- 
gree of weather control is within 
grasp—if only funds were avail- 
able for more preliminary basic 
and applied research. Their pub- 
lic statements reflect a sense of 
urgency, and hope 

Dr. Edward Teller told a Senate 
committee that Russia might re- 
duce the US to a second-class 
power by controlling the weather 
to a point where they could de- 
prive this nation of moisture 
And said Teller, ‘I would not be 
surprised if (the Soviets) accom- 
plished it in five years or failed 





to do it in the next fifty 
Bush, of MIT 
says, ‘It is entirely possible, were 


Dr. Vannevar 
he wise enough, that man could 
produce favorable effects, per- 


haps of enormous practical 
significance, transforming his en- 
vironment to render it more salu- 
tary for his purposes In or- 


der to control meteorological 
matters all we need to do is un- 
derstand them better than we do 
now. When we understand them 
fully, we can at least predict 
weather with assurance for rea- 


sonable intervals in the future.’ 
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Who needs a skyhook . . . 

for fire-fighting? This West German aerial 
stairway rises 203 ft 
can be elevated to 78 


about 20 stories 
in 60 sec, and ex 
Chassis has 
weighs about 24.5 tons 
Telephone and walkie-talkie provides con 
tact between ground and top of ladder 
Underside of 


lowering very old or very young 


tends fully in about 2 min 
180-hp engine 


stairway has elevator for 
Revolv 
ing ladder comes equipped with a fire 


pump that has an output of 955 gpm at 





113 psi. Builder 


is Carl Metz of Karlsruhe 
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Jr. Rocketeer Savvy Spurs Army-ARS Safety Programs 


New Yor«x—Don’t underestimate th 
lence-savvy of America’s youth bent 


n build homem 
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Wanted: one launching site 
for “Mark | 92 ng Jr. R 
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trajectory 
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investment 

launching 


Standing 
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Plant and Equipment Additions Hit by Recession Signs 


\ 





oods industries 
Non-durable Goods Industrie 
Mining 
Railroads 
Transportation, other than rai 
Public utilities 
Communications, commercic 


Tota 





Source: Commerce Dept and the Securities Exchange Commission 











French Speed 
Engineer Study 


| 


Mirror, Mirror .. . ipacity will 


Alcoa’s new high-luster aluminum sheet if utilitv exect 


slloy (aluminum-magnesium-silicon-copper their pl in 
got this finish by polishing and brighten Her 
ing before anodizing. Designated X5457 


groups 
it is a companion to Alcoa’s high-luster | ),);4})] 
extrusion alloy, X6463. The new alloy 


POOd 
manufacturing 

Nondurable manufactur 
Ing 


\lining 


> | 
especially designed for natural color use Railroad 


has mechanical properties similar to those 
of 5357 and can be rolled to the same 
manufacturing specifications. Though the 


material will color anodize well, it was 


to compete with chrome plating Other 
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Plastics in Cars on the Upswing 


® Gears, bushings, seat covers, inside and outside trim, prime 
coats are but a few automotive uses of plastics today. 


Foresee 60 Ib. per car in 1965; compared with 20 lb. today. 


Molded bucket seats, instrument panels, a high temperature 
resistant, high impact strength phenolic premix are some 
new developments our Detroit Editor, Felix Giordano, sees 
for the future. 


THE FIELD FOR PLASTICS 


THE PLASTICS HOLD ON 


Bearings and bushings 


\ 


Plastic window mechanisms 


Electrical 


l'ransparent plastics 





( Offering service to the auto- 
lhe situation has largel Mal ‘ motive industry, Bakelite, Dy»: 
nsialin Gimeedl ip ees : Pont, General Tire & Rubber Co 

f thermopl Monsanto, and Rohm & Hass 
; have set up engineering consult- 


hy! } ° . 
bile manufactu , Who ll ing offices in Detroit 


) 
istl 


’ ; 
} 
itt 
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market for one | vi Now-—a Tape-controlled 


like dome lamp Dra 


. id 
sla Production Line! 


CAR FINISHES 


minat 
explo 
ls an 
entilation 
emulsions of 


} ] ] 
deve ped for 


REINFORCED PLASTICS 


Reinforced pl sti 

l i have ope ned 
Polyester premix 
the molding of 
Fiberglass 

1 plastic hard 
1 hood, and i 
er use, 1.¢ 1 trunk 


rvionitrile op lyme 
for car air conditi 
hold-downs 
i im} ire in 
Film 
veather barrier 
and are used for 


Metalizing 
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A-Plant Competes 


with Conventional Fuels 


San Francisco——-P 


LOOK MA, NO WHEELS! 


\ to (¢ 


Stronger Magnesium 


Extrusions Coming 
MIApIson D 
' NO MORE ASH CANS? 


\ t \ 
\\ \! , 


Giant magnesium extrusions .. . 
for aircraft landing mat lie on runout 
table of Dow’s 13,200-ton press 
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MI PYERYEDAYEM MISLY! POSRYEDSTVOM RYECHY! 


Have we got a good one yet? If not, what's all the holdup? What's so 
difficult about it? How would it work anyway? Answers to these 
and other questions are becoming more and more important to engineers 


and scientists. Here is a simple survey of the complex problems involved. 


THE TRANSLATING MACHIN| 


DOUGLAS C. GREENWOOD, 


A THE MACHINE 


| 
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WE TRANSMIT THOUGHTS BY MEANS OF SPEECH 


C SYNTACTIC TRANSLATION 


B LEXICAL—Word-for-word Translation 
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Aj ——— oa " 
THE TRANSLATING MACHINE LL ' 
y>—————_ 1 
ne j 
i 
; 
4 
7 
; 
] ‘ } | 
t k f meanin h as 
| ~*~ 
t i I — ‘ 
=) | 
ot t t } ee <> aN 
H I . \ ; . SS > 
' e 4 Fe 
R | . 
we 
' | r ; 
> - ae | _ 
| 4 ? _ 
\ / P = a) eT 
/ / 
Z / an 
R } -_ ee — 
i / . >. | 
f 
" f / 
; \ " . } / 
\ ~/ ’ 
~. == 
C 
T IX 
< 
| \ H t 
| t , Ml ' 
| 
} 
‘ f 4 
4 | 4 
{ 11. A O 
T E71 
t " n 1 tl 
R If t Lal N t > | 
| ( it ; g t 
pute , uk it +] 14 , Q Ma ' 
ih t T t 7 T i | { t t 
} ( } } f t t ici ‘ H \ t 
| ; ; < } t th ; + 
iten l i On ait { 
} ‘ } the t + \ltl ) ‘ r + 
ostert phra 1 Kittv Hawk of « tronic t I tran } t 
tion,” many t ahead. I stan t 
nulat l t 1\ \ < j fl t l l n t 
perly, even in a small n t t la ) t 1dd t 
ds 24 time i§ many instructions to th t n { 
required to simulate the flight of a guided missile 
Nor ecent rroup at Georgetown University ha / . / 
ox And. a — D SEMANTICS—“We will bury you. 
devised a new programming method. (PI Dec. 23, °5 
p.85 Chis method will be tested at Washington soon Vhe i f ymmon Russian phra \\ 
An IBM 705 machine will be used to translate a 30-page hold a funeral over vou It mean We will stil 
Russian paper on chemistry The electroni di ve here after u're gon or “Communism will out 
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ae ee ae 


E FUTURE DEVELOPMENTS 


Dit 
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THE QUESTION: 


Who Should Have Responsibility for New-product Planning? 


“The customer does the new-product 
planning... 


We find out what the 
s of men in the fi 
yes and ears open f 
exist and hear expt 
Our salesmen and eng 
panies talking to executiv 
when they see elect 
f the usands 
heard executiy 


uter which \ 


HUGH L. CLARY 


President, Clary Corp 


San Gabriel, Calif 


“New products are so vital .. . 


to the growth of a « ympan that the enti rganizatiol 


responsibility for their devel ypment. However, only tl 


¢@ Chil 
define the « porate goals, establish product policy ind pi 


ive required to judge investment risks. He establishes the fay 


ment climate and stimulates all personnel by his continuing 


As the company grows, th pressure of current business make 


ngly difficult for the executive to give long-rang product | 
systematic attention required l’‘o make sure this is done 

the determination of facts, the recommendation 

oordination of development, once ipproved, to 


CLARK CRAWFORD 


Coordinator, Pyroceram Products 


member or committee However, the executive 


making responsibility at the divisional as we 


rning Gloss Works 
ise Of product diversification within the divisic 
may be advisable for each major product line 

Most important is that the need for a long-1 
recognized, that a systematic determination 
exccutive decision be organized, and that continuous follow- 
tained so that the approved program reflects current condition 
the management plan for future profit 
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OF VIEW 


“The Sales Department. . . 


xiuct planning 


ylanning as it ( 
| Financial Department 
led iS the T¢ Pp 1} 
ct Manager P 
Department vit] 


+7 1 


group should 


ittention si 


p fitable 


“New 


ind sh ul 


product planning 


ty of 


) i ld y 


WILLIAM 


E. ROBERTS 


tive Vice-president 


Be & Hows 
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DOGAN H. ARTHUR 
t Sales 


Vice-preside 


nghelad, Mass 


r ti 
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Titeflex inc 


AUTO BODY is also by students of 


the Dutch dustrial design academy 


OIL HEATER was designed by 
W. Gilles for DRU. 





COFFEE GRINDER 
is by W. Jaarsveld, 
for De Vecht 
WEIGHING MACHINE, 
A. G. C. van Westvenen, 
for Oiland N. V. 


SKETCHES are of present food m 1nd a student's proposal 


for redesign. Three-dimen: 


project, at Holland new 


CAPSTAN LATHE, 
left, was designed for 
N.V. Nederlandshe Ma 

chinefabrik. Heavy-duty 
lathe, right, with copy 

ing attachment, is made 
by same manufacturer 

Both machines designed 
by group known as 


Artillerie Inricht ngen 
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* 


Design consciousness is sharply on the 


increase in Holland, where much headway 


is been made since 1950. In most 
rises, the notion Why change OUI 
t is they sell?”, has m 
ntitatively (in the number of 


ises employing an industrial desigt 


rs) as well as 


r, with some 


ot how recent 
has developed 


was estat 


rsecon 


! 1, t 
CUUL AL 


hat th 


rs) means t 

he COUTSES IS highly techni 
justrial Desigr 

isterdam six ve 

tion now has some 35 

ire practitioner-designers ¢ 
9V an individual concern or 
Each must have 
professional practice 


yduct under his 1 


member of the 


thorough knowledge n¢ 


drawing and art, but of engineering 


rial techniques and marketing as we 


deas. Progress is being 


SECTIONAL, OR JOINTED, STREETCAR 


sterdam street. wo 1 


, 


K 


ner 
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Ball-bearing way cartridges 


ase traversing... 
Nut that punches — g 
. I procating, | tal 1 
its own hole... | . ; 
ent inc ) I 
then seals itself permanently has been 
' ited i t 
ised f n i I 
‘. i \ i i 
t | ' ' 
i ! t i ( , , Ca 
mutomotiy ipphicat i t in 
ling limitation Ent peration : 
hed i il le aill a 

I i ol biSti¢ im Sil i¢ { Cc ¢ an 

ip ¢ iL = i , , , } ( 
automatic press, at rates as high a 

f : - i i than i r 
10,01 awn hr. Sheet-metal thicknes ; 
eB owe uit mcreased ad tor XI ted 1 
may range trom Z5 125 in De iO all ;, P 
ind a variety of nuts mav be speci 
‘ ; Beaver Precision Products, Inc., Clawson, Mich 

fied This nut is said t he ost 
ompetitive vherevel i multiple 
thread fastening is required. Both 
nuts and tool sets are available from 
manufacturer Fabristeel Products, 
Inc., 21500 W. Eight Mle Road, 
Detroit. . 





X 
Roller-way bearing 
cuts stick, slip... 
and reduction of feed power whil 
providing unlimited travel nstant 
accuracy and positive elimination ot 
roller skew. All load-bearing parts use 
52100 steel, and bearings are said to 
be manufactured to close tolerances 
for use in precision machine tools 
The five sizes available range from Sprayer varies position, pattern, density ees 
3x1 in. to 104x4 in. width, respective is it move ickward and f , Wing at ' 
load ratings—2000 to 32,( lb l 1 either or both t N 1 
safety factor. Price, $36-130 each; position ingle, f t itermittent til act 
smaller sizes available from stock vcle automatically in ide to operat ) ma 
Tycho Mfg. Co., 561 Hillgroove Ave., ictuation. Delivery in a t 1 wk. Units range in | f 
LaGrange, Ill. $7 to $l Renite Co., P. O. Box 8065, Columbus 1, Ohio 
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Ye 2 





Free poppet valve multiplies 
air pressure... 


it L.. C. Nesham Co., P 
641 Allentown. Penna 


Roll coverings replaced or 
repaired by segments . 
i ipplicable t I 


W 


4 in. ¢t } 1Op i 


Chicago Rubber Co., Inc., Waukegan. II 
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EQUIPMENT 


Stretch cables .. . 


k 1) 
Stretch Wire Corp 


P.O. Box 893, New Rochelle, N. ¥ 


Mesa Plastics Co., 11751 Mississippi 


Programming circuit . . . Ave., Los Angeles 25 


Exposed contact switches 
are explosion proof and... 


k 


i Brookdale Engineer 
ing & Services Co., 6 Beacon St 
Boston Ss 


Switch with contacts in 
arc-quenching gas . 


( 


} xit 
1) t h Assembly 
Products, 75 Wilson Mills Rd 
Chesterland, Oho 


High-temperature 
compound . . Energy Kontrols, Geneva 
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A “bosun” showed us where 
we were missing the boat 


We were just wrapping up a Personnel- 
Relations meeting when the head of 
Marine Transportation spoke up. “A 
crewman aboard the Melissa wants to 
have U.S. Savings Bonds deducted from 


his pay Can do? 


It was a significant question. If one 
en ployee didn’t know he could buy Sav- 
ings Bonds automatically through our 
Payroll Savings Plan, there were likely to 


be others Wie planned a cours ot action, 
And we did it the easy way 


We got in contact with our State 
Savings Bond Director. He suggested 
ideas for promoting the Payroll Savings 
Plan and provided the necessary mate- 
rials—pay envelope stuffers, posters, leat 
lets the works. And he made sure 


evervone received an applic ition card 


Our employee participation rock- 


ete d We nevel realize d how many ot our 


people wanted the security of U.S. Sav- 
ings Bonds. The Pavroll Savings Plan 
makes it so easy for them to salt a little 


away, and it’s so simple to make it avail- 


able 


Today there are more Pavroll savers 
than ever before in peace time. Look your 
State Director up in the phon book o1 
write: Savings Bonds Division, U.S. 


Treasury Dept., Washington, D.C, 


V Ping 


PRODUCT ENGINEERING 


THE U.S. GOVERNMENT DOES NOT PAY FOR THAS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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Teflon-coated O-ring . . . Air-operated pumps 


‘ lesig , ' ( 
Advanced Products Co 59 Broadway 
North Haven. Conn 


Short-length servo motors 


High-strength malleable iron . 


Alkon Products ¢ orp., 200 Cen 
tral Ave., Hawthorne, N. J] 


Central Foundry Diy 
General Motors (¢ orp Saginaw Nlich 


Miniature de brake 


Globe Industries, Inc., 17 ' Miniature gear head 
lev Ave., Davten 4, Ohi 


Battery-driven clock 


Ann Arbor Bearing & Mig PIC Design Corp 
Co., SLS Wildt St Ann Arbor, Mich Ave ast Rockaway, “. ¥ 
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your answer 7 


Eutectic 
ALLOYS 
Self-aligning bearing . 


oblem in elec- 


Let X equal ye 


or atomics 


ur pr 
Technic expe 
ience is that applicati: {PM 
Metal Plating Metal 


)may be your sol 


(Precious 


lurgy 


ALLOY GOLD PLATING 


Growing complexit 


I uller 
Re rkley 


lool Co 
Mich 


ments in the electronic 
bring 
coatings that have qualities ‘ 
than 24K gold. Technic 


and equipment enable you to 


Rd 
helds 


demand 

methods 
meet 
with a new tool an 
h alloys 24K 


gold with trace 


problems 
exact metallurgy whi 
plating amounts, 


or more, of desired elements. 


TECHNIC SERVICE 
We eng all your 


requirements for us metal 





ineer and install 





preci 
gid scientific 
And our spe 


your sper ialists 


electroplating with ri 


control cialists ire 
until your installa- 
tion achieves optimum 
ance Send us your problems 
‘'T q 
Techni 


old or new — for 


mendations. 


y 
Ps 
Pi W rite, wire or call. 


39 Snow Street 
Providence, R. | 
JAckson 1-4200 
Chicago Office—7001 


North Clark Street 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 


Electric 


lator ¢ Pearl St., Norwalk, ¢ 


orp 
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\\ 


Valve Co 
Oh 


clair-Collins 
Ave Akron 11 


Sin 


High-temperature cylinders 


Bernice Rd I msg Ii} 


Cement sampler kit 


Kit 
ement Mf Co 
Wyman St Rov 


Adhesive 
kford ill 


Regu 
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Rubatex cushions dropping of over 
a million lemons a day in electronic 
color-sorting machine 





Static-magnetic control 
annunciator 


MIEMORY 
fa t Versatile Rubatex (stock R-411-N 
used as a bumper guard for washing 
machines, vibration isolator and dust 
seal for control instrument panels 
} 


P ind oil resistant gaskets for radar 
anel 


. Inc., 7401 N. Hamlin, Skokie, I 


iutomotive and aircraft industries 





now plays in important part a oe —_ . 





cushion padding in the electronic How lemons ore graded—by 
color-sorting machine of Electri color —electronically 
Sorting Machine Company,Divis 

of Mandrell Industries, In: 


Houston, Texas 


Over a million lemons a day are protected from bruise 
... (1) when unsorted lemons are dropped seven at 
a time into Rubatex-padded buckets attached to 
endless chains which carry lemons on to viewing 
chamber... (2) where, after color decision, they 
again fall into Rubatex-lined pockets of delivery 
wheel. . . (3) and later are dropped onto a Rubatex 
lined conveyor which moves on to crating area. 


RUBATEX 


CLOSED CELLULAR NEOPRENE 
| RUBATEX DIVISION, Dept. PR-12 
| GREAT AMERICAN INDUSTRIES, INC. 

Bedford, Virginia 
— Send for 


in for free 


Free Sample 


AN and Data Sheets 
Precision Mechanisms ¢ orp 
577 Newbridge Ave bast \Mleadow. N. ¥ 
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DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A 
700 WESTON RD 


‘Durakool 2:2", 


TORONTO 9, CANADA 


ALL- STEEL 
MERCURY 


PUMP 


WITHOUT 


design — Liquids 
Gases oon 


oO 
oUF simeers Ds Slurries }) CONTAMINATION 
CONSIDER 


PORCELAIN 
ENAMEL 


Porcelain Enam 





el today is 
being used on many con 
sumer products, stainless 
steel, sheet steel, cast iron 
and aluminum chosen 
for its beauty, durability and 
versatility. Wavelike 
We are manufacturers of Motion 
of Stee! 
consultation and research Finger 


porcelain enamel and offer 


facilities. We will recommend 
enamelers who ore qualified 


om 8 ene 


to hand! rre >ment 
o handle your requirements 





“WORLD'S Forces Material Through Tubing “* 


MOST COMPLETE 
CERAMIC 
SUPPLIER" 


N‘., 
o. HOMMEL 


COMPANY 
DEPT. 6031+ PITTSBURGH 30, PA. 
WEST COAST 4747 E. 49th STREET, LOS ANGELES 


Capacities 
0.2 cc. per min 
to 4.5 G.P.M 


$60.00 to 
$550.00 
Write for Catalog 


SIGMAMOTOR, INC. 


31 North Main St. . Middleport, N.Y. 





Prices range from 
depending on size 
and accessories 
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Microminiature relays . 


} ; 


1] 
f Iron Fireman Elec 
ronics Div Sth Ave Portland 


re 


2838 SI 


Subminiature sampling switch . 


Instrument Devel 
Ii 67 Nlechann 


Packaged servo component... 


Dix hl 


Somerville 


March 24, 1958 





_— 
THE (SHAPE OF THINGS IW 


MOLDED LIFE GUARD 
KEEPS SWITCHES FROM DROWNING 


Miniature clutch-brake . 


ind it ding Stearns Electric 
Corp., 120 N. Broadway, Milwaukee 2 


Subminiature photoelectric 
cells . 


APPL IC ATION 


Water seal for push button switches on top brand washing 


machine. 


PROBLEM art 


molded P 
t will provide © stan 
ber stock tha to withs 
Compound yo gl resistance and be able roduce ° 
c 

¢ soap om" 


effectively 5° 
ch mov 





, lectri 
th good & 
with g action © 


oul 
t at W . 
molded oe restricting 


ESS Instrument Co., Dept. M, 96 S. 


jorating 
Washington Ave., Bergenfield, N. J deteriore 


sw 


Photographic paper .. . water pero 
_ soll’ 


f , . \ 
t kastman Kodak Co., Roches 
ter 4, N. 


Hydraulic governor 


ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
vee Sreceston. Molded QusBer, SILICONES -"APCOTITE” BONDING 


Farris Pickering Governor Co 
Inc., 705 Commercial Ave Pallisades 


Park, N. J Address all communications to 768 Belleville Ave., New Bedford, Ma 
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“MOLDED 
FIBER 
GLASS ? 


It's fiberglass reinforced plastic, 
custom molded by the offiliated 
MOLDED FIBER GLASS Companies. 


It's one of the strongest, most durable 
materials known — a formulation 

of gloss fibers and polyester resin 
possessing mony superior physical 
features and infinite design possibilities. 


When skillfully molded by the 
exclusive MOLDED FIBER GLASS 
process (using made-to-fit preforms 
and matched metal dies), it 

forms products which do the job 
better, last longer, and are often 
more economical to produce 


The affiliated MOLDED FIBER GLASS 
Companies are pioneers in and world’s 
largest producers of mass-produced 
fiberglass reinforced plastic parts. 


If you are looking for ways to make 

o better product, at less cost — 
investigate MOLDED FIBER GLASS 
Consultation with MOLDED FIBER GLASS 
engineers entails no cost or obligation. 
Write for new engineering handbook. 


Beautiful, rust 
and corrosion 
resistont 
pionters 


Strong, 
lightweight 
business 
machine 
housings 


Molded Fiber Glass 
horns address 
the world 


Fiber 

Glass 

Company 

4423 Benefit Avenue, Ashtabula, Ohio 


46 MEETINGS * SHOWS * EXHIBITS 


Tt 


ETINGS- 


— | ao 8 | CC 











31-April 2 


IRE National Convention and Radio Engineering Show, 
Waldorf-Astoria Hotel and New York Coliseum. Program includes 
275 papers covering fields of all 27 IRE professional groups. 850 
exhibitors are participating in the show. For information contact 
E. K. Gannett, 1 East 79th St., NYC. 


American Power Conference sponsored by Illinois Institute 
of Technology, 35 West 33rd St., Chicago, in cooperation with 14 other 
colleges at Hotel Sherman, Chicago. A program of 90 papers will 
cover various aspects of the electrical power industry including a 
progress report on nuclear developments 


Society of the Plastics Industry, 15th Annual Pacific Coast 
Section Conference, at El Mirador Hotel, Palm Springs, Calif For 
information contact the Society, 250 Park Ave., NYC 


American Institute of Electrical Engineers, Southwest Dis 
trict Meeting at Mayo Hotel, Tulsa, Okla. The 14 technical sessions 
will cover advances in systems engineering, engineering education, air 
craft power distribution transmission and communication For 
information contact the Institute, 33 West 39th St.. NYC 


ASME Instruments and Regulators Division, 4th onnval 
conference with participation by AIEE, IRE, ISA, and AIChE at U 
versity of Delaware, Wilmington. Four technical sessions and a 
discussion will be supplemented by plant visits. For information 

tact L. Bertrand, Engineering Service Div., Louviers Building 

Du Pont de Nemours, Newark, Del 


SAE National Aeronautic Meeting, Aeronautical Production 
Forum and Aircraft Engineering Display, Hotel Commodore, NYC 


ASME Design Engineering Conference and Design 
Engineering Show, International Amphitheater, Chicago. For 
information on the conference contact ASME, 29 West 39th St., NYC 


For information on the show contact Clapp & Poliak, Inc., 341 Madison 
Ave., N. Y. 17, N. Y 


American Zinc Institute, 40th Annual Meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo. Sessions will cover technical research, sup 
ply and demand, and market development of zinc. For information 
contact the Institute, 60 E. 42nd St., NYC 


9th Rubber and Plastics Conference, sponsored by Ameri 
can Institute of Electrical Engineers, Sheraton Mayflower Hotel 
Akron, Ohio. Sessions will cover analysis of Russian education as well 
as technical problems. For information contact the Institute, 36 West 
46th St., NYC 


National Open Hearth Steel Conference, 41st annvol 
meeting, sponsored by National Open Hearth Steel Committee of the 
American Institute of Mining, Metallurgical and Petroleum Engineers 
Statler Hotel, Cleveland, Ohio. Papers will cover analyses of steel 
defects, design maintenance and operation of two-pass checkers and 
fundamental aspects of oxygen in steelmaking. For information contact 
the Institute, 29? W. 39th St., NYC 


Lead Industries Association, 30th Annual Meeting, Chase 
Park Plaza Hotels, St. Louis, Mo. Sessions will cover new uses for 
lead, reports of divisional activities and committees. For information 
contact the Association, 60 E. 42nd St., NYC 


Annual Welding Show, American Welding Society and ASME 
Kiel Auditorium and Hotel Statler, St. Louis. About 125 companies 
will conduct product demonstrations For Information contact AWS 
Welding Show, c/o Robert Kenworthy, 12 East 4]st St NYC 


Institute of Environmental Engineers, Annual Meeting 
Hotel New Yorker, NYC. Sessions will cover role of environment science 
in satellite program, and operation deep freeze in the Anarctica 
For information contact the Institute, 9 Spring St., Princeton 
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the 
aé 
encyciopaed! 


NEV 
LITERATURE 
Blast Off! 
L. }. Cant \! 
Hill Book ¢ | \\ S 
New York | 
Publish EPI ‘ 
! \ New . 
B I »S ] 
‘S I 
ARG 
Control in 
Man-machine Systems 
\ ( Ml 
| S‘ f {, \\ I] 
FN R | 
\l \\ 
| R ‘ \ ) 
+ \ | | 
Th 7 
S 
- Industrial Chemicals 
W. L. Farry. Dona Kry 
Ronatp L. Crarx. Published by Jol 
\\ | ‘ \ +4 | th \ 
a : 
| 
Dangerous Properties of 
Industrial Materials Ct 
N IRVING SAX P i } ] R r , 
Publishing ¢ } Park A \ 
York Ay7 
The 
¢ VR 
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Photo Methods for Industry 


I 
PMI 


STAMPING OI SUBMINIATURI 


PARTS—B 
| ( Mii 
hk \ 
SILICONE DIELECTRICS 
\ 
C 
DESIGN CONSTRUCTITION O} 


NIODELS 


ELECTRICAI 


AND ELECTRONK 
ASSEMBLIES 


MAGNESIUM ALLOYS 


ZINC.BASE ALLOYS 





DI-ACRO NOTCHER 
Speeds Production, 
Saves Extra Operations 
on Chassis Work 


“IT use our Di-Acro Notcher for 
practically evervthing.” says 

V. Johnson of Maico Co., In« 
Minne apolis manutacturer of hearing 
testing equipment This machine 
speeds production provides one 
operation notching of cold rolled steel, 
brass, phosphorous bronze ina aluminum 
up to 16 gauge thick. It’s also used 
for notching fish paper, sponge 
rubber, 1/16” linen Bakelite and 
other circuit insulating mate rials 
that fo into « hassis for 


audio te sting equip nt 


The 4 ton pressure ol this 
machine has the capacity 

to cut a 90° notch as 

large as 6”x6" in 16 

gauge steel in one operation 
Adjustable gauges mounted on 
work table are standard 
Hardened and ground triangular 
ram assures years of precision 
A clean cut, free from rough 
edges and burrs, is possible 
because blade clearance 

can be easily set For 

high speed production 


a power model 


die-ack-r 


O’NEIL-IRWIN MFG. CO. 


$33 8th Avenue Lake City, Minn 
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(personal) 





WHY 


DON'T THEY 


of wick and oil RESEARCH and DEVELOP... 


lets you 
design motor-end 
Shields with 
maximum rib 
strength 


illustrated is PERMAJECTOR Model 150 


... with typical tooling 
for assembling 

parts and injecting 
PERMA WICK into 
sleeve bearing 








lubrication covities .. . f the high-free 
in one avtomatic 
operation. 





brochure .. 
5319 E. Outer Dr. 
Detroit 34, Mich. 





more 
information 
about... 


mechanical parts 
and design analysis 


“| can find you almost 
anything in... 


Product 
Engineering’s 


big, thumb-indexed 
DESIGN DIGEST m 
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> Have you a pet project but neither the time nor inclination to « he 
4 Product Engineering will welcome (and pay $ eac or) simile 
scientific rinciples but lacking an inspired manufacture 











awest auvanee i 
pla haga 


A. O. Smith flash-welded and fusion-welded 

units have exceptional strength...can be 

furnished in sizes and configurations to meet 
| your designs exactly 





Typical missile propellant tank as produced by A. O. Smith 
Diameter is 40 , length 28 . The h ghly stressed | 
thod can be flast 


ULTIMATE STRENGTH 





in the “roll and weld” fabrication me 
for higher strengths 


Here’s a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
REDUCTION OF AREA liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 
A. O. Smith has produced tanks with 
— guaranteed minimum yield strengths of 
190,000 psi. ... wall thicknesses from .050"- 
.220” ... diameters over 50” . . lengths to 28’. 
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600 Proposed designs and recent fusion weld de- 
TEMPERING TEMPERATURE _F. velopments indicate minimum yield strengths 
Materials are available of 210,000-225,000 psi are attainable in weld 


which will produce proper areas. 
ties indicated above. Current 


lightweight, high-strength For details an the A. O. Smith facilities and 


propellant tanks are being capabilities available, write direct. 
produced in the strength 
range indicated by the 


yellow area of the chart 
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Through research < .-@ better way 
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WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 

of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 





his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control Hardened steel drive 
and finished to tolerances as close as .0005”. sprocket for lawnmower 
(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect the 


GRAMIX gasoline pump rotor to do a better job because 





all GRAMIX parts are precision engineered and precision 


controlled from alloying to finishing. Iron switch control 


No matter what the application may be, GRAMIX parts 

fit specifications exactly. Parts may be impregnated 

with oil... to insure a longer life and a quieter operation: 
if specified, the GRAMIX parts may be coined and work 
hardened, even prepared for plating. 


The rotor is only one of thousands of applications 
in which GRAMIX precision parts have proved to be 





ideal. Just a few of them are shown here, so consider 

the components of your products ... there may be several Rotor for gasoline pump 
that could be improved . .. with GRAMIX! Products 

of powder metallurgy you can rely on. 





Packing gland follower used 
in hydraulic system 





Write today for factual 
Engineering Bulletin No. 21 
. we'll send your copy. 
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Bronze rotor in high 
speed fueling unit 
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